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^ii423&£i ^ m °\m aa. nais ai6os°i ^3 oil si 
oissi (ei) cHaiei 
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v}°)3.S.^- 1:3.^1 (microsomal oleic acid desaturase) (Si 

-FAD2) Tfl-fe- 4r#*HH -M€ ^ HS£B^5] %s§ ^ ^7> % 

^ *lH€-(intron) , °] ^ ^ ^/SLfe 6 JSt 5L%*Kr 

= 3.5-3, o] HSS.B1« ^N*-*Rr #7} ^o)2{ ism ^ a] M-o]q t£ 

^£ ^efl -fi-3l*r# ^1-3HH ^^-S^, 

^ ^#^1^1 ^7} o. S -fhfrM* ^7> ifl ^AJ. 3.3* 71^-^^. 

40*11 <>1# ^ fl-S-S-S., £ «*HH ^efl -n-3l*r» 

t|) ^ ^m^l^lul^ ^^^«r 6 l-§-€ *r #4. 

S. 4a 
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^Hl ^1^1 {PI ant seed-specific expression promoter derived from sesame and seed-specific 
expression vector comprising the promoter} 

5. l£: £t %?fl -f}-sfl *H5L^ ^-511^ IrSsMl (microsomal oleic acid 

desaturase), S/-FAD2 -R-3l*r^ ^7l^^H 1«1J: l)^ olsL-M <£*4^ ^(^t 
2)^ M-Er^ ^olrf. 

51 2^r 5/-FAD2 Tfl^- -fr£*r» SL^^H 

S. 3£r lfr^ 5/-FAD2 Tim -n-€^ <3 71^(^91^ Jr. 3)# M-Ef 

5L'4a*r S/-FAD2 -fr^*}^ GUS -H-^r7> "^-fr^ pBHOl 

oil #W<^ w>o]u| E) (binary) ^B) (pBinS/FAD2-GUS)» M-eHtt JE^S^l 

£ 4b^ -g- iM^l 5/-FAD2 -fr^*}-^ ^3.51B] 7> ^-ft-^ wH^13 ^ (pBin.S/FAD2-GUS) 
CaMV35S ES^e] 7} *r-fr^ ^ (pBI 121)3. ^^^^ Agrobacteria^ «r°m 

el ^EHofl §*fl*Rr H^KM (primer)* °l-8-*H POM- ^*83b ^4* ^r^r 
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H 4ctt ^- P Bin5/FAD2-GUS ^ P BI121j2.3. ^^^^ Agrobacteria^ °fl7]# 

tfl (Arabidopsis thaliana) * ^#«r€ °l)7l^-^» x+B}-^ 

£ 5fe pBin5/PAD2-GUS« 7>*l Agrobacteria% <>l-8-*H °tM#tfl-i. ^^^^r 

£ 6a£: P Bin5iFAD2-GUS* 7 r *l ^roAa^eria^l ^^^-cfl^ 

S. 6bxr -g- ^3 P Bin,S/FAD2-GUS ^h8- pBI121^r 7>^l Agrobacteria^ ^ ^€^^r€ 

°Tl7i^-tfl^ ^ GUS %^ ^-tfl^«y jl^i 

£ 7a*r Hre^l 5/-FAD2 ^#7}^ SSfiE] GUS -fr3l7r7r pBI221°fl # 

<g«H aflS^I ifr^ transient) ^ ^^ (p&FAD2-GUS)» M-^Htt 

^. 

Sl 7bfe -g^^l P 5iFAD2-GUS« ^ti^l ^§HirRr ^*H1 (particle 
bombardment) U-^H ^T^o} cf^-, GUS 3*«r3 ^ #^.2.5. 

5. 8afe 5/-FAD2 Tfl^- ^-^}$\ B.S.3-&\Q -fr^r <*H1 ^fl^Kr 9ll=- 

^(intron) GUS -fr^.*}?} ^-fr€ pBHOH *fl^€ »H^«1 

(binary) ^ ( p SiW6-P2.4)^4 S/-FAD2 Tfl-fe- -ft^TN =SS.t] S=fe ZL <g^-» GUS 
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■fr£x}7\ ^--fj-^ pBHOl^fl £ w>o-|u|e| (binary) ( pS iW6-Fl, 

pSiW6-F2, pSiW6-F3, pSiW6-F4, pSiW6-F5)« M-^vfl^- S.^S>|tV. 

S. 8b^ £ 8aSl 6#^- «Hi-l£| ^# (pSiW6-P2.4, pSiW6-Fl, P SiW6-F2, 

pSiW6-F3, P SiW6-F4, P SiW6-F5)^r ^fltrJ^ HindUI Q BanEI^ <=>l-§-*>^ 3)71*8 

H9r£ 8a^| -g- 6#^- ( p SiW6-P2.4, P SiW6-Fl, P SiW6-F2, 

P SiW6-F3, P SiW6-F4, P SiW6-F5)3i|- P BI121 wHMel ^e^» 7}*i 4rr0Z>acre/7^l ^*fl ^^^^b 

£ 10^: £9^17 'IM^rfl^ ^ ^*}-# #5] A3: 31^-51, 

ZL^JL f^^^ ^#^n^^i GUS %<S* 2:2] ^ ^^-S. S^lft 3J<>1 
4. 

£ llafe S. 9^ 7 «§^-M ofl7l#tfl<q ^ ^> ^ ^x># #&)^r 3L^eH 

•*i GUS Jl^M %^(nmol/hr/mg protein)* 2A>t!: 

£ llbfe 3E 9^ 7^3 ^^^^ ofl^tfljiLJfB] ^7>«- (kanamycin, 

30 //g/ml)7> ig-*^ tifl^H^ t^g-, ^ y^^fl s]^ -fHl-Sl 
^ GUSJL^ %^(nmol/hr/mg protein)* 2A}*V ^o]rf. 

£ 12^ 5/-FAD2 Tll^-B-^^ H5.J2.bHH ^HKI^^I: t+Bj-vfl^- E.S. 

3.^^^ <^7H<i(Ai<H£jr 3^-179 u}.^ ^o]rf. 
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tfl-^l-^ ^^<*fl 2002\i li-i n^^Vs. #^ # (t^^s: 
10-2002-0069589)^- -f-*}^ 71^5. Sfe ^vfl-f*!^^ #^14 

■S- v\°]3.^ *A&k&&^ (microsomal oleic acid desaturase) (Si 

-FAD2) Tfl^-fj-^HH -fr^ s.o]^^ SSJ2 .e^ ^^7>%^o^ <y 

H^(intron)^, o] ^/S^r tlH€-^» 3Lf-*Kr ^#^l]^> 

•^1-^^^ ^1^1-^ *)}5L^ ^> ifl ^ ^<g^- oJJffe ^ A^olcf. s 

§1 o>o]a^ ^-5)1^]. 1-^^^. ^ tfl ^5.^] (endoplasmic reticulum) ^1 €-*1)3H 5. 

(phosphatidylcholine)^ sn-1 4 sn-2 43 *H ^fl*]-^ l-S^l^, * 

31-iKoleic acid)# <>1# ^^(linoleic acid)S. ^-§-^- #*fl*> 

Arabidopsis^: 7\}^r #<*fl <>1 ^-^7>7> 17]], n <q<q rfs. ^^-^)]oflfe. 27fl 
ft#x}7} #*fl*Hf &t\- (Okuley et al.. 1994, Plant Cell; Verwoert et al., 

2000, Biochemistry Society Transactions; Pirtie et al . , 2001, Biochimica et Biophysica 
Acta). 4^1, o] -%-&z}7\ 27B oj# ^fl-^- ^ -f^ ^. 7 flo} -f^*}^ ^.ejofl ^ 7 fl 
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*m Bl^HKlinoleic acid) 4j<*M %SL3. <£B^th ti^M ^7] 3^-^ ^ 

fr&x}* ^A^l^V ^ ^ 

o] -B-S.s)fe ^^«fl^ 2-7^o] a w>o-|&|^ (cauliflower mosaic virus; CaMV35S) -fr^N 

<r at!: (Plant Cell Technology, 1991, 3: 568-576), ^ % 

(Science, 1990, 250: 931-936), 2)3 (Plant Cell Technology, 1991, 3: 577-587) ^ 2:*) 

5L H ^ *\7}7} # ^ « ^>lfe ^ ^ A] 

wMM3 (binary) ^3 ^ H^;^ transient) ^^ofl <$<$?>\^ 5.1 ^l-^^l 
Arabidopsis ^ f*H 5=«g^ €4, ^ -fi-Sfl n>©l3L3.# *^H4 IrS^Ml Tfi^-fr^*} 

= 3.3.15^ ^2fl S.<$ -fi-^r* ^ #7}) ^-0130.3. Al-Tr^S.2.Bl<a* 

25> J£tb, £ %^7V#^ # S.o]^ ig^HS.S.EH'H ^> 
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°13 M-^WM ^*fi ^^<?1 5E.S.S.B] ^ofl sflT^j-fe 127 bp* ^^o.^, 

%n 5/-FAD2 Tfl^r -fi-^AH €^fl*Hr intron-i: a}aJS} HS-XB]^ ^ A>-§-^>o|-i. nfl, 

^H^i 40«fl °]<# ^7}a]z3 ^ 

intron^ A>-g-^ <^>a} <^efl -ft~g- -fr^A}* tfl^ ^a]^ ^ 

26> b*bH, ^-^^ #7fl^ p>ola^ ^-eilAj. 1-^*11 (microsomal oleic acid 

desaturase) (S/-FAD2) Tfl^- -B-^^Hl^i ^#^1]^ ^o]*\ &HH M-o] 

3 ^"3* ^B^^t-fl ^^o] ^(127 bp)^ ^Hl-t" Afl^b ^loltf. 

27> ^ s.^ 6. ^^cq ^ ^ 3.3] mo]^ o.^. ^sj^ §H £ 

^€ -S^2fl -fr^A}^ ^7>a]^ ^ ^ ^lH€-(intron)^ ^Hl^l: Afi^Kr 3Ht}. 

28> ^ o. 5 y- F AD2 ;fe-f}-3lAHH -friifl^ f^A> 

30> -g- a 42-3^ ^-g- #A>^^] S.ol^ 0_j£. -^-§-1-^^- ^^7]4, 
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3i> & tt 1 ^ ^-3* ^*>7l 4)*H, ^MS: 32} -179 *fl*l -53^1 ^ 

32> ^-71 ^^Jl 321 M. ^6\)^ <£7H1S-^ ^o] 

^^.S ^HaLS.^ -frisMl (microsomal oleic acid desaturase) (Si 

-FAD2) 711^- -fi-^UH ^a> 7flA] Jf^s*.^ -660 -1 -^2] ^^A^ofl ^fl^cV. n}rq- 

°1 ^<l£r -B-3i*r3 7flA] ^ oj^-fr <^ =S2.Bl£] ^^i^^l TATA^- 

CAAT box* -t-fr*H SE^ #7} -iKI*} ^U> 2^*}^ Jf^l- ^tfl^rf. 

Htb, -Ht^ 32} -179 *fl*| -53£- ^2} ^#*ll2] s-o^ ^> mo] 

(127bp)^ ^H^ofl ■Sfltg.^h 
33> ^ ^ ^*>7l #71 ^1-^^ ^ H 

^Hf-SRs ^#*fl2] ^ ^1^4. 

:34> ^^^ji^ ^. ^-0]^^^^^ -g. S/-FAD2 Tfl^r ^#*r 

2} SIM, ^ ^<g^5: 1^ 149 tfl^l 172221 ^^7>%^ 3L^>^- ^ -Hf-^ 0.3. 

^71 ^m^7>#^ SlB^l ^ A>-§-§>^^- ^7>HH 

-B-^>21 ^* *H5L 40tifl Ol^j- ^7MZ3 ^ 
35> H>^*|*Mlfc, ^21 ^ S.o] ^ ^ #7l £S£E]7} «HM3 

(binary) ^2} -fr;^ *H #og € ^ ^ o_jiL tr^r. *r Xl^ «V 
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olu)e) m^fe A. tumefaciensQ Ti #5^^^ ^ ^TflAl ^#4Q» M ^8*1*1 ^ 5fe 
T-DNA^l BR4 BL# ^-fr^ «H^^ 3 ^ pGA pCG 

pCIT Tflfc, pGPTV 7fl<I, P BECK2000 Till, BiBAC 3m, ^ pGreen 7fl<l ^ a>-§-^ 
4* XlS-M". «>^*>7llfe ^3HH -M^MI S^lnrtr pBHOl (Clontech, *1^)* 
fe ^o] ^t>. 5E^r, ^ safe ^Bfl -fr3*Rr -gfl^- ^#*H 

Bjoj) iqsfl -fr*!*}^ ^(transcription) ^7>^>7fl &SL*\ , 

±r n <^1^ -a-^^V^l GUS -B-^^}7> ^-B-^ pBIlOH ^ #°d*r 

a| tij-om^ (pBin5;FAD2-GUS)(£ 4a)» ^l* °l-§-3M Arabidopsis% % 

u}e)*J|EH ^Bfl-H-^>^ ^(transcription) ^7>^>7fl ^sq^ 5^0.^ , ^ 

olHfe. zl ^ ofljg_Ai e]5LB]^-^^l-<?l GUS-fr3l*r7r ^-R-€ pBHOl^l] ^ 

-S^SH ^"M^ «?EUpSiW6-P2.4)C£ 8a)« »l^-&>^^ , 6 1» °l-§-*H 
Arabidopsism ^ ^^^(^H 8 %S). 
:38> a>^^7fl^-, ^ ^3 ^-o]^^tf)^^ HS.J2.Bl7> 

(transient)^**!^ ^Efl-^^> 3H 3# ^8-2-3. * ^ & 

€ ^ H^Blt^^E. ^ $I1£S, «m^tfl, pBI221(Mitsuhara et al., 1996), 
pMG221(Maas et al., 1991), pUbiGUSCChristensen and Quail, 1996), ^ ACTl-D(McElroy et 
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al., 1990) A]~g-^ ^ ^o.q. f sV^^Tflfe *$<$tf^*\ -§-°l*r>fl ^7}^ P BI221 
(Clonetech, v)^)-^ A>-g-^ ^o] s^r, A>-g-^ ^ ^ -ft-^A}^ *j| 

^1 ^B|ofI tHi-€ ^2fl -R-^r^r ^(transcription) ^-^^Tfl ^s)^ & o_t*j , ^- ^ 

^ tr ^ISAi BlSE-l -B-^^><y GUS $-&x}7} ig-fi-^ pBI22H =S.2.B|# 
<y*>a} ^ ^BKp5/FAD2-GUS)C£ 7a)» ^1*H-$!J^ , ^§ o]^.^ ^ 

«> ^-71 ^#*)lf^> ^<=>1^^^B17> wH^eW^ ^-foilfe Floral dip^ (Clough ^ 
Bent, 1998, The Plant Journal ^ <^#^1# ^^SM^jI, H^H^^e] <?1 ^-fofl 
fe- Particle bombardment iJ-^CLacorte et al., 1997, Plant Cell Reports) 0 !) 

^O. JjLAj^ A^ofl A>^ ol A]^^. A]^ ^O.^, ^^H^ 

^ c^a} Arabidopsis $r %vUSesame indicum cv.)3 ^^Mr'ibg- ^lSr^tK^Hl 4, 5 
2> TO 3 S ^ ^-^^r TO*r7l *J*H, a>71 tfi^ ^ s. 

O]^ ^ VS^M. ol-g-^H ^2fl ^^7}» ^i-SHAi ^Al7j^ ^11^^. 
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(microsomal oleic acid desaturase) Tfl^r -ft-#7M4 ^ o] 

*>-§-*M -fr€*|-« ^l-^HH l^l^m ^ 3-^*1, 

*]-§-*i|£| tt« ^31 s.o]^ o.^. ^^4, ^ ^ 7] 

46> (^aH l) ^oflXl -fj-2fl^ microsomal oleic acid desaturase (S/-FAD2) 7\]^ -fr&x}^ # 

47> S/-FAD2 -fr^l*}^ Tfl^-(genomic) €"€-8: ^*V7l 

Sesame indicumcv. ^Sl^S^M) genomic DNA-ffr ^#(Del laporta et al., 1984, in 

Molecular Biology of Plants)^^. Jin et al. (2001, Plant Science)^ ^ J£al€ cDNA 
<^7lA^ofl ^7\f$\x\ Forward primer W6-1 (5'-GACAAAATGGGAGCCGGAGGACGCATGT-3' Reverse 
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primer W6-R1 ( 5 ' -CXMTrcAGMCTTGTTCTTGTA(XAGA-3 ' ) it- afl^tb ^ &Ht&& S>-§- 
(Polymerase Chain Reaction, o)*} 'PCR'S. ^41 tr) HJ-^-Sr *l-§-«H ^ FAD2 (microsomal 
oleic acid desaturase) -fr^Hl ^ ^ S^Sl^. ^"^^ pGEM-T 

^EKPromega, ABI Bigdye cycle sequencing kit (PE Applied 

Biosystems, *1^)* o|-g-s}^ ^.A^gc].. JUIS)^*! cDNA (GenBank Accession 

No: AF192486)5]- Hi JuL^-SI* txj), C DNA^ 5' ^^cH ^*fl*Hr 9 bases (CGGCACGAG)-fr ^Ttt ^ 

<^7H ^"Str ^-^l5)^i=T. S/-FAD2 -B-^7>^ genomic coding regional 

intron<>l €^*r*l , 5' untranslated region *4H 1574 base<Hl sfl^Rr l7fl^ -g- 

i'ntronol ^fl^tf. 5/-FAD2 -fj-^r^ ^H^OH*!^ D4 6 H^> 
^liH^l 2)* 3E^ H ^-Bftfl^cf. ^ ^ ^ «87l A^r ^U} 7fl^l ^» 

uj-Bj-tflt^, <>1^*||3. M-Bl-^l «.^.(6T-^6. 5' untranslated region *fl<*f| ^fl^Hr intron ^ 

48> (^AHl 2 ) 5/-FAD2 -fi-^7>>iq 5' upstream region ^ ^ <g7H<i $q 
:49> ^flcq ^7}^-o] ^ S/-FAD2 ^fl* #5.^^-71 ^ -&H 5/-FAD2 genomic -B"^t;> 

3 ^Hfcaq- Nde I ^ltli Jfifl# o]-g--g|-^ inverse PCR* ^W^. Invese PCR^: iL-§- 
HS-SLi^ :£* ti1*1<21 cg^^- ^^>^] ^ro] A>-g-5) <H X| Jl ^(Digeon et. al., 

1999, Plant Molecular Biology). Inverse PCR* genomic DNA-8- Nde I^lltrJldfc: 

3. #31*1 $\ , T4 DNA Ligase (Bid, ^-^)« ^l**}^ self ligation* °1?J* 

template^. AV^^tJ.. Inverse PCR^r specific^ PCR -£#* ^*fl 2#3]3. ^«J^1 3^ 
3], -f-S 1st PCR* -fi-3l*r primers (W6-1; 5 1 -GACAAMTGGGAGCCGGAGGACGCATGT-3 ' 4 

W6-R6; 5 ' -GGGGGCAOnTACCTGAAAACTTGGAAG-3 ' ) « a>**|) £<>|;*1 PCR #-§* cM <&a* pr i me rs 
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(W6-2; 5 ' -GGCTTTGGGACGMGACTTCGTCACGCT-3 ' , W6-R7; 5 ' -CGCGTGAM(^ACTT(^GGMGCGC-3 1 )♦ 
6 l-8-*IH 2nd PCR^- zl ^ *t 750 basest 5/-FAD2 genomic -fr^^ 5' 

upstream region(-660 xfl*l +90)^ ^^-^4. 5. 2afe ^ ^ -frafl microsomal 

oleic acid desaturase, 5/-FAD2 X)^ -fr*l*r* S.^sHH ^5.^, SiW6Fl, SiW6Rl, 

W6R3, W6R5, W6Rl£r <>M £2(BH*| primers^ M-b)-^ ^H*}. 

so> ^-t^ *f$7} 5/-FAD2 genomic -Sf^r^ 5' upstream regional- ^ 

«M 750 basest 5' IkQ ^ 5/-FAD2 genomic -fr^r^l <£7l*|<l^ ^7l§H tt^V ^<=>]^9l 
primers(SiW6Fl, SiW6Rl, W6R1, W6R3 ^ W6R5)« PCR^- 3^*1 ^ 750 

basest ^^Kr S/-FAD2 genomic -B-^r^ 5' upstream ^H]*r£i=r. s. 2b 

tt %v 7 fl^ genomic DNA» £-51 «H S. 2a«\]*\ Ji^lfe primers* °l-§-*H PCR# 

=7^tr 44» t-W^ Ml, M2fe DNA size t»H<>1jI; *\] 1^ SiW6Fl 

(5 ' -CCX}MGCTTCATATGTGAMTGTMTGGAAMTGCGAC3 ' )4 Si W6R1 

( 5 ' -CTTGGATCCTTGGMGGAGAMTCGCGTGAMG^ ' A>-g-^.o^ PGR ^>#o]ji; *|] 2l^r 

SiW6Fl4 W6R1 (5 ' -CGG(^CAGMCTTGTrcTTGTACCAGA-3 1 )-§• >r-§-«H £^8: PCR *\) 3t 

£r SiW6Fl4 W6R5 (5'K^AGMCGMCGGCTGACGGATCTCTCG-3 , )1- ^r-g-^H PCR -M-<>1j1; *ll 4 
1^8: SiW6Fl4 W6R3 (5'-GGCTTTGGG ACGAAGACTTCGTCACGCT-3 ' )-& a>-§-*>^ pgr ^>#o]cf. 
#7] 5/-FAD2 genomic -fr^r^ 5' upstream region ^71^^^. jf, zz.^ ^U} 

7lW -1 ifl^l -660*1 Jffl£] ^7l^<g(A-1<i^J: 3)^r 5=^ 3*fl 

:51> (^A^l 3) 5/-FAD2 -fi-^r^l ^> 7 flAl JjL^ 
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52> ^>Sol^ 5/-FAD2 -fHSl*H *^3-^ ^5)2] %3* 2:A>§>7] ^tfl^fe °1 "fr 

^A> 7 flAl «-^7> ^SlsHo) C RACE (circular first-strand 

cDNA-mediated rapid amplication of cDNA ends) (Maruyama et al . , 1995, Nucleic Acid 

Research)^ S^isH S/-FAD2 -fj-^H 3U> 7 flAl ^* 1^*Rr <£^7\ ^n^ftr*. ^ 

iL^ -f-id ^]-S.^-El ^ RNA* -g-^tr 3s T4 polynucleotide 

kinase(TAKARA)°ll *1#S^ gene specific primer ((^A^AGTATGGGGATGGCAGCAGATGGAAGTA) 
Q q&A} 1L± (reverse transcriptase, BM)» o]-g-^H cDNA* tMdtr T4 RNA ligase 

(NEB)# ol-g-^H 5' S^r^f 3' ^-i- ^^^4. °1» t^-^S. -R-^f primers (W6-5 

; 5 ' -GAAGAACCCCCTCCAACGGGTGCC-3 ' Q W6-R9 ; 5 ' - CCGATCACATCGCAAGTGCGATACACCTG-3 ')* °) 
<*j PCR^ 4**8* S^l^H ^ *M ^7l(^ ^) "A"7> 7fl a] (transcription 

initiation)-?-^ SKl^S*!. 
53> (^aH 4) Arabidopsis ^ S/-FAD2 -ff#*r E^^l ^ 

S4> 5/-FAD2 3cQA HS£E^ ^^71 -^*>^ #3.^ Si-FAD2 -fr3l*r^ 5. 

S.2.B1 ^ QUS reporter -fr^V* ^-fr*Kr binary ( P Bin5/FAD2-GUS)» -f^i 

^fl^l 711^- DNA* ^^AS SiW6Fl ( 5 ' -C(XMGCTTCATATGTGAAATGTAATGGAAAATGCGAC-3 * ) Q 
SiW6Rl (5 ' -(TTCGAT(XTTGGMGGAGAMTCGCGTGAAAGCAC-3 ' aB-*H PCR^ ^ S/-FAD2 

-fr3l*r ^(-660 i-fl*| +141)* ^^>^j1, <>1» fflndlll^ BaiMlSLS. ^ -tf 

•%■ binary ^^^1 pBHOl ^BUCat. # 6017-1, Clonetech, Hindlll&r Ba/MI *Htr51:£ 

^SH SQ*}^ pBin5yFAD2-GUS^ binary vector* ^}^}^. 5. 4a^ pBin.S/FAD2-GUS 
binary vector* M-Bj-ifl^- S^SS.^, <^7H GUSfe p -Glucuronidase* S^Hr "fr 
^K^-i- Q-s}^ x\Q7}^-)°]JL, NPTII^ Neomycin Phosphotransferase II* 
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S^fe kanamycin %-$.*}o]JL, Nos-pro^r Nos-ter^ NPTII^ ^ 

55> #71 4 P Bin5iFAD2-GUS^ Agrobacteriw twefaciens C58C1 (Suh et al., 

2002, Molecules and Cells)^S^ Freeze-thaw ^(An, G. 1987, Mothods in 

Enzymology)^ ^>1*H 'rWSI**. Agrobacteria* 0.D.=0.57> YEP «fl*H*l ^ «fl 

"Str ^, 20 mM CaCl 2 th§-. pBinSiFAD2-GUS binary vector^ £^«H ^*H^ 

^ l&Q w ^ltb 37 °C^^i 2*3: WiS^ Agrobacteriw twefaciens C58C1^S. 
H^SSl^. S 4bTr £ 4a°lH SL^Itt pBin5y?AD2-GUS binary CaMV35S 5.3.3.^7} 

D-fr^ binary ^^tf pBI121 (Cat. # 6018-1, Clonetech, Agrobacteriw twefaciens 

C58C1S. AA 3.<Q% ^, Agrobacteria^ binary vector*4H ^Mfe -R-3l*r *M 

primers* <>l-8--SH PCR^ ^°l^r. M£r DNA size *>?HJL; N^t 

pBI121 binary ^* 7}*) AgrobacteriaQ SiW6Fl3r SiW6Rl-fr *1~8-"6H PCR 
(negative control) 6 ! al; P^- pBin 
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5/FAD2-GUS binary S^* 7}*l rfl^4 SiW6F13i}- SiW6Rl-fr * r -8-*H PCR 

(positive control)^; SS^ pBinSiFAD2-GUS binary ^*H* 7\Q Agrobacteria^ SiW6Fl3zf 

SiW6Rl* Ar-g-^H ££r PCR jl; SNfe P BinSiFAD2-GUS binary 7\Q Agrobacteria 

Q npt II -fr3l*r (kanamycin *11M3 ^ -fKd*}) 1 ^ primers (Forward primer : 

5 ' -GAGGCTATTCGGCTATGACTG-3 ' $r reverse pr imer : 5 ' -ATCGGGAGCGGCGATACCGTA-3 ' )» * r -§-*H 

PCR -a-i-olJ!; pBI121 binary vector* 7 r 2l Agrobacteria^ npt 1 1 -fr^r^ 
primers (#■§•)■!■ *Hr*M PCR ^#5.^1 nptll primer* ^-f ^ 700 bp^l PCR -tr 

^ SlSS^l, SiW6Fls|- SiW6Rl^ -B-^^> primer* o)&f± ^-f ^ 75 obp^ PCR^># 
-§■ ^ $X9X^. 5. 4b S-^-e] pBin5;FAD2-<5US5!r pBI121 binary vector7> Agrobacteria tfl 

°fl7l^-tfl (Arabidopsis thai i ana cv. Columbia) $ pBinSiFAD2-GUS pBI121 

binary vector7> z}-z}- Agrobacteria^: 2 ^$3: 28 °C<HH ^1% *fl°<Hir ^ , floral dip 

^ (Clough Bent, 1998, The Plant Journal) <fl ^-T^H oJM^tfl^ jflsH^ ##^3 
ofl ^^^S^ °fl7l#tfl* ^^^^Al^rf. £ 4cfe £ 4b^1 P BinS/FAD2-GUS ^ pBI121 
binary vector* 7}%\ Agrobacteria^ °fl7]^-tfl (Arabidopsis thai i ana) ^**fl^ ^ 
^^^S^ °fl7l#tfl* a^r PBI121 binary vector* 7> 

21 4gToZ?acrer/a<fl ^«fl 6 fl 7] #tfl o] 3. ; pBin5iFAD2-GUS binary vector* 7}*) 

Agrobacteria^} ^«fl ^^^^ d fl7l#t)Hi=r. 

M*!** ^4 kanamycin (30 /zg/mlH *|1HF* 7 r 2l ^€3^: ^#3]* ^d^*H ^ 
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5/-FAD2 5S£B]ofl <q«fl a^Jfe i^sfl S.'g -fHS*}, P -glucuronidase 

(GUS) «r^* 35:3 <*^| ^ ^ JL^^ y ^^r <=>l-§-*M H 5^ Si 

-FAD2 -fr^^> £S£E] *H GUS7> ^--fr^ binary 7>^1 Agrobacteria% <>l-g-^H °fl7l 

^-§-31^ A 3=3 1 GUS S*] 5**1-3 ^ 

2A}t ^olxq-. (A)fe ( B )fe pBI121^ ofl ^ 

11^31^ °ll7l^-tBol3L; (C)fe- P BinS;FAD2-GUS binary vector* 7>^1 ofl Sltfl 
^71^-tflolcl-. 

S8> 5. 6a^r 5/-FAD2 -B-^7.>^ «H GUS -fr3l*>7} 1§-R-^ binary vector* 7>*l 

^1«fl °1)7]#tfl^ 3- ^ % GUS 24^M 7}# ^ 

» 1%3- 3«H #tfl3sl &± t+B)-^ S*Hr 7flsl- ^ ^ #31^ ( 

^*>l; ?m ^ 5-7^, #7>2; 7fl5|- ^ 10 - 15<a, ^>3; 7fl^- 20 -25^)5. *ti#|*M *1 

i=f. £ 6b^ pBinS/FAD2-GUS binary ^ ^ P BI121^- 7>^1 y4gr<?Z>a^er/a°fl 
«\n ^7l^-rfl#^ ^7} ^ #7flit GUS %^ 3=A}tt thfr, 7>^ 

1%3 -M3£l Jl^i «]jj7^ u)-b]-^ £ 5 ^ £ 6a, bS.-¥- 

^ -fi-Hfl 5/-FAD2 ^-^7>^ HS.2.B]^ GUSfe ofl^tfl #o")3£-5. ^ 

^ 27l ^- 37HA-1 ^<g^ CaMV35S w]-gfl 5«fl 3 31 SKl*r5$ 

^. <=>lfe #*H -M 5/-FAD2 -fr^r^ ^2.^7} #7} -Hf-o^o]^, ^ ^ ^-^l so] 

^sfl -0-^7}* ^Alzj ^ flfe HS.£5]<y^ ^H^rf. 
59> (^Al<^l 5) ^ ifl 5/-FAD2 -fr^7> HS-S-B]^ 
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m> 2.ig ^M^l <>ll7l^-tfl ffrnV o>i^b}. ^ ifle^ 5/-FAD2 -fr^^l- %Aj 
-i- SA>^7l #3.^ 5/-FAD2 -B-^^ £.3.2.^ * GUS reporter -fr#7r» H-fr^r^ 

transient expression vector ( P 57?AD2-GUS)» ^S^tf. a} ^U]ofl 40^ Hin 
dill Q BanRl $m JL^i ^Ml* 3Hr S/-FAD2 genomic -fr^^ ^(-660 

1 

+141)1- ^/Mllisf BadilSLS. ^^rtb 3, ^tj efl l^-g- ^3.05. ^. ^ flfe 

transient expression vector^! pBI221 (Cat. # 6019-1, Clonetech, ^l^H^I CaMV35S 
Bl# ^/udlll ^ BanRl ^» tt l-8-«H *fl7l^: fl*H #^8^. °1 

^ S/-FAD2 genomic -fr#7r^ HS£E|7} <#<S^ transient expression vector, pSiFAD2-GUS 
* AS&rtiA. S- 7afe #7l£r Qo) transient expression vector (p5jFAD2-GUS)« M- 

^iflfe S.^£.3.A| , o^a) GUStt p -Glucuronidase* S^^Hfe -fH£U r (^-i- 3l*Kr 

^^fl-B-^l-S ^]#7l-^-)olal, Nos-terfe nopaline synthase -B"^^ -fr^Ar ^ E^HH^ 

6i> p5iFAD2-GUS transient expression vector^ plasmid midi kit (Qiagen, *]-^)* «l-§-«V 
<^ plasmidl- l.6pm gold particle (Bio-rad, *}^)3, sU*r$m-. tr^°fl £<3 

3fe DNA^ gold particle^ wl#^r 2ug DNA/500ug gold particle°l& , particle 
bombardment (PDSIOOO/He gun, Bio-rad) HOOpsi He gas a>-§-§>^jl 271C<M 

18*1 # incubation ^St^r. S/-FAD2 «fr^>^ HiJLEjo) cqsfl ^jo] s^sj^ ^efl H<Q -R- 
^* r , GUS 2:2) 3?-^ <^4q «j-^^r °l-§-3H 2zA}^#t%. S. 7bfe- 5. 7a<M 

^)^# f^yofl particle bombardment U-lH £ <g^ tf^-, ^Hl 

Ai GUS ^Aj-g. H-^^-S. 2:A>tb 3^14. a fe =S2.Bj7> P BI221 vector 

°]5L; bfe CaMV35S 5.5.3.^7} 5^ pBI221 vector^ JL; S/-FAD2 =£^7} & 
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P SiFAD2-GUS vector^. S. 7b# ^ %A -frEfl S/-FAD2 -fr^AQ HSfiBlfe 

52> (^aH 6) 5/-FAD2 -fi-^*r o>6fl ^.o^ ^ofl ^^o] ^ 

^ 115] 711^ -fr#*H §-*11*Kr intron^i- XWfe binary ^Bj ^t|s 
63> £ ^ 5/-FAD2 -fr^r ESEE] tH*! ^a} ^ofl :&o^Kf HS£Bl 

*^*r3l, S7-FAD2 -fi-^r o>ofl §7.fl*Kr intron^l ^#3H"H ^ifl -fr 

^ofl «8*Hr ^^>7l ^H, 7l^ofl 5/-FAD2 7\]¥- -B-^V^ 

^ -fr^A} *\<£-§r °)£-is}<q *}7) S. 14 Qo] ffindlll (AAGCTT)^ BanEl (GGATCC) 
z\m JL± ^» ^-t-srfe -6"^} primers!- 
64> [s i] 



65> 





Primer name 


Sequence 


Tm 


Forward 
primer 


SiWBFI 


5' -CCG ft C * V CAT ATG TGA AAT GTA ATG GAA AAT 
GCGAC-3' 


72 


5iWBF2 


5* -CCG Cft'V GGG ACATGC CAC ATT ATG TGG-3' 


67 ID 


SRNSF3 


5* -CCG CfcT GTC CTA ACC AGGTTT GAA CAA CC-3' 


67 t 


SWWBF4 


6* —CCG A»AS <;V V GGAATG TGC ACA CTC CAT GTG-3* 


67 t 


SIW6F5 


ff-CCGA^ CVl'GGG CCC CTC CTC AG A CAG G-3' 


71 


Reverse 
primer 


siwsm 


& -CTT GGA TCC TTG GAA GGA GAA ATC GCGTGA 
AAGCAC-3' 


75 


SIWBR3 


5' —CAA GGA TCC GTC AAG CCG CCC CCA ATTTAC-3' 


68 



:66> t&, ^fls} Tfl^- DNA» ^JLS. #7] primers* <>l-8--SH €^ H7l ^ 5' ^frf 
^ ^^o] afl?^ HSS-B] -JjMHl- f^jL^ (Polymerase Chain Reaction) HJ-Hi-S- 

3. ^SL^rS^. J^a.^ PCR ^^#-1: 
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ffinAUl Q BanRl £.3. ^i=Hr 3, P -glucuronidase (<>!*> 'GUS'^- ^W) ^-fr«r 
binary vector*?! pBHOl (Cat.# 6017-1, Clonetech, ^1^")^ HinAUl Q BanRl 

Jf-?H «HMe} ^B](pSiW6-P2.4, pSiW6-Fl, pSiW6-F2, pSiW6-F3, 

pSiW6-F4, pSiW6-F5)# *j|S3r£i=r (S- 8a). 5. 8a^r -fr^D microsomal oleic acid 
desaturase -fr^*}^ -fi-*L*r *H ^*fl*rfe intron* binary vector 

(pSiW6-P2.4)« M^iflte 5.^} , <^7H GUSxr p -glucuronidase-!- S^Kr 3 3.^ 
7> (^* €«rfe ^2fl-B-^>S. *1^7r^-)«iljL, NPTII-fe Neomycin Phosphotransferase II* 
a^Srfe kanamycin *11H3 -fr3l*H al, Nos-pro^- Nos-ter^- NPTII^ <^#^ ^ £S. 

3LE] ^ B] a] vJl o] B] o] . ZLe|uL GUS e| -fr^Hr € H.S5.B| ^ Nos ^ Pi vfl o] b] 
(Nos-ter)^l ^«fl <9#3H*1 
•67> ^71 binary vector** tfl^-ofl 5.^^ 4^§-, alkaline lysis ^ 

(Sambrook et al., 2001)^1 £l7^H l-e^nl JE.« *f|tr3L4i HindlU Q Aufll* °] 

-8-*H 4^ 0.7% agarose ^l^SrSH^CS. 8b). 3E. 8b*r 6^3 binary ^1 

Bi#* afltrJLdL #/MIII ^ AhIII* <>l-8-*H 4^-, 0.7% agarose ^l^tr 

M-^-^ 3Wt=h ^H, P SiW6-P2.4^r -fi^r^M^ primers SiW6Fl (-660 bp) 4 SiW6R3 
(+1743 bp) 0)1 ^*f! 7]^ HS.2.Bl^-^^. -fr^r oVofl §7.fl* r fe intron* H-Jf 

Sj-fe binary ^B^lul, pSiW6-Fl^ -R-^7> primers S1W6F1 (-660 bp) 4 SiW6Rl (+141 

bpH ^€ — S.£B| ^» binary ^B| Hfe 7]^4| #€€ pBinS/FAD2-GUS 

$r ^f-^tr binary ^B^)©]^, p SiW6-F2fe -fr3i7Hf 0 13 primers SiW6F2 (-547 bp) 
SiW6Rl(+141 bp) 0(1 £\n HS-S.B1 binary^) tf°\5L, pSiW6-F3^- -fr^r^- 

primers SiW6F3 (-346 bp) *r SiW6Rl (+141 bpH ^€ 5S£^^flt ^-fr^r 
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binary^ ^©IjH, P SiW6-F*b -fr*l*r primers SiW6F4 (-179 bp) Q SiW6Rl (+141 bp)*fl 

&m ^« H"frtr binary^ ^o]j7, p SiW6-F5fe -fr*l*r primers 

SiW6F5 (-52 bp) ^ SiTORl (+141 bpH ^«fl ^€ f-frtb binary 

:68> (^Ali 7) *l|3Ma binary i^mm Arabidopsis 

S9> #7] -g*H 6<^A^ 6#fM binary ( P SiW6-P2.4, pSiW6-Fl, P SiW6-F2, 

pSiW6-F3, pSiW6-F4, pSiW6-F5)si}- p BH21 binary ^ (Cat.# 6018-1, Clonetech, *1^)« 
Agrobacterium tumefaciens C58C1 (Suh et al . , 2002, Molecules and Cells)*fl.3.£| 
Freeze-thaw ^^(An, G. 1987, Mothods in EnzymologyH e7i*H ^^r}-. Agrobacteria 
» 0.D.=0.57> YEP flfl*HH ^ «fl 6 <3=t!- 3s 20 mM CaCl 2 ^h§-, 7** 

3 binary ^ <q*\)^d% i-g.^ ^, 37 °C<M 2£-# ufl <£-§-o_S^ 

Agrobacterium tumefaciens C58CM3. E^^SH^r. ^€^«r€ Agrobacteria^: 2H^ < & 

28 °C°1H wfl^t!- 3s floral dip ^ (Clough 4 Bent, 1998, The Plant Journal H -5- 

7i«H °fl7l^tf) {Arabidopsis thai i 'ana cv. Columbia)^ 7fls|-^!^i 'g-^eH ^^-f-o.^ 

™> 5= 9fe 5. 8b^ 6^-ff-Sl binary ^§3}- P BI121 binary vectorl- 7}*1 Agrobacteria^] 
kanamycin (30 fig/ml)^ *N*-*rfe MS *fl*H £^>c^ *]*J-^g- 7 r 2l ^ 
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*r&4-. tt^Q ^ S^^S.^ GUS ^ ^ ^ ^ S. 

-fcflH if^-fr ol-8-SH a*>*r&**. ^ 2:^]* <^^*>7l fl*H. ^#Sj|<a} 

2^£- lmM X-glu (5-bromo-4-chloro-3-indolyl-J3-glucuronide), 100 mM sodium phosphate 
(pH 7.0), 10 mM EDTA, 0.5 mM potassium ferricyanide, 0.5 mM potassium ferrocyanide, 
ZL 0.1% Triton X-lOO* ^-fi-SBr -g-^H tt 6 ] 37 IC^M 12 #-§-*m thfr, -§-<*» 

* ^171^: ^ 100% ^-7>^-o.S.^ ^Tfl^Rr tSSli- ^7l^rf. SEtb GUS^ 

% A 3* ^*£3-<15. SA r *r7l ^*H, Jerrerson et al (EMB0 J. 6: 3901-3907, 1987)^1 «<HH 
^7l*H ^# ^ 22j* 50 mM sodium phosphate (pH 7.0), 10 mM EDTA, 0.1% 

Triton X-100, 0.1% sodium lauroylsar cosine, ZL^JL 10 mM p-mercaptoethanol-i: ^Kr*Vfe 
-g-«aH^ 4^-, 12,000g4H ^^el^H #^-§- ^°^^r 1 mM MUG 

(4-methylumbelliferyl glucuronide)^)- 37 °C^H ^-§-^1^1 0.2 M Na 2 C0 3 -i- ^ 

tiV-g-^: ^S-Al^rf. ia>-g-ol <f^.^ ^>-§-^^r fluorometer* °l-§-*l-^ 365 nm ^ 455 nm splM 
Ai s-^^V 4^-, iit^r MUG i^-g-^* <>l-g-£M ^ wlS^S.^ 

GUS Tfl^HM. 

73> £ 10£: ^"71 7^^ ^7]^^ ^ (^*>1; 7fl^- ^ 5 - 7<& , 

^7>2l ?m if 10 - 15^, ^V3; ?m if 20 -25<H), ^*r« 23.^, H^jI #7}^. 

^ u^g: -B-^l-^l^l GUS 2^1 <3^tr CaMV35Sfe pBI121 binary 

°ll ^71^-tflol^L, SiW6P2.4fe- P SiW6-P2.4, SiW6Fl^ pSiW6-Fl, SiW6F2fe 

pSiW6-F2, SiW6F3^- P SiW6-F3, SiW6F4fepSiW6-F4, ZL&{5L SiW6F5^ pSiW6-F5<^l £|*fl $^2lSr 
€ °fl7l#Eflo]t}.. £. 10^ ^^H) 7^1-i3, microsomal oleic acid desaturase -fr^l*}-^ 
S-tf^ 5' ^ -^3HH«.Ei ^ 200-150 bp ^S. ^# <>l-§-^r 
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^5. ^-A ^-ol^o.s ^sfl -fi-^*}-^ -frjE^tK ^ microsomal oleic acid 

desaturase -fr^*}^ HS.iE.Bl (-660/+141H °] •frQz}^ 5' UTR (untranslated region)^ ^ 
intron^- -^H^rSM" (SiW6P2.4, -660/+1743), ^^Vfe o>q^ 

•V4> £ nafe £ lO<*fH ^s.^ tg^^ ^l^tiHH ^§>^. ^> (^*>l; ?m 

^5-7^, ^>2; 7fl^- ^ 10-15 ^ f ^43; ^ 20-25^) ^ ^*}# t-e^ S^.^^^ 

GUS SAHl; 3Jo]t}. ^.c^xlfe GUS %^3Efe A constuct^S. 1071) ^ 

SUMI (Ti ^#^|)« €-*J*H £<H*l ^14. £ lla«*lM Ji^, microsomal oleic acid 
desaturase -R-^l*}^ 2.5.5^^ 5' JjM'HH^B] 0.5. 200-150 bp 

H.S.2.B] Jf^S <>l-§-*H ^1^1 ^#*H» ^4, SiW6Fl (-660/+141), SiW6F2 

(-547/+141) , SiW6F3 (-346/+141) ^ SiW6F4 (-179/+141)* ^ r -§-*r£^r nfl , SiW6F5 (-52/+141) 
Si 7fl s}- ^ 10 - 25^ AVol^ f^i^l ^= 4 -lOwfl GUS %<?i 

^•^4-. microsomal oleic acid desaturase -fr3l*} H5.JE.bHa} -179<*IH -53 

o\ c*7]*\<£o) m.o}?$ -R-JESHr ^ ■"M'S* <r 9X^. Str, intron<^] it 

€ SiW6P2.4 construct (-660/+ 1743)1- intron^- 3L^-*r*l SiW6Fl 

(-660/+141)* 7 m ^ 10 - 25^ a>o]^ ^-^>^. °} 40^ 

ZL^£\*\}*\ ^ 10*11 GUS %^£7> ^7}%-£ ^H*}^. o)s. ^-B\ 

microsomal oleic acid desaturase -rr3i*r^ H.S.S.Bl# 5' UTR°1] €-7fl^rfe intron^ 

M *}-§-*r5^ ^-f , £| n -rr^*r^ iWr^ ^ S^eHH EL 

Tfl ^7}a]^ ^ jft«r ^ 
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75> 5L llb^ 5L 1Q<%*\ *§^#3b 6 fl7l^tflS.^ <§^r(T 2 )«- ^3*11 

(kanamycin, 30 //g/ml)» fl-frtfrfe «1)*H £W *M*M ^ € 

4^-, ^<>r 712*11 Mfi|^ GUS JLi^ ^A]-^ ^olt)-. ji^l^r GUS 

%^3^r 4 constucttS. <g<^*l 57fl ^#^1 (T 2 €r^*M ^<H^ ^14. °1 

^1 -Sf^l-^H^fe microsomal oleic acid desaturase -fi-3l*r HSSEli?V^- *}-%-^ construct 
«■ (SiW6Fl, SiW6F2, SiW6F3, SiW6F4 ^ SiW6F5)°JM^r 7^ GUS^l Q&SL^, 
microsomal oleic acid desaturase introrH construct (SiW6P2.4) 

intron^l 5L<g£);*] construct (SiW6Fl)°H «1 «fl GUS3 *M3°1 

30*fl <>1# ^7HI^§- ^-tl^T^^f. °)^^: ^^J-S. ^-b] 7ls.ofl microsomal oleic acid 

desaturase -fr3l*r^ H5LS.E^ ^Bfl 51<y ^-^>» ^} ^-o]^ 0.3. ^^^0.14, o] 
= S.5.B]^ us] o>ofl ^fl§>^ intron^: ^-f , f^K^ oKl^r 

5ft4. 

76> o]^ -i^^ w r <q- ^-ol, ^. ^H A i microsomal oleic acid 

desaturase (S/-FAD2) Tfl^ ^#*> ^ 1^*1*1 5/-FAD2 -fr^r £S£B]S] <g 

7l^<l^r ^^>^rf. ol^l^. 5/-FAD2 -fr#*r <^l-8-^H ^=fl -n-#*r# ^#^IH1^ 

^4, ^> ^ #31 ^-ol^ 0.5. -fi-JESRr *Hf SSS-Bl^^; ^ 

§>^rf. t^bH, i£x$£. ^ -fr^rS ^#*H*1 ^^lfe AS. 

^ -fr-g-#€# ^^r^, 7}^ ifl ^ 7}^2\°- 
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Wt 1 * 1] 

A^«iJ: 3^ -179 vfl*| -53^ %<% 3L^-*Kr ^#^1^ ^ HSE 

2] 

13 t 1 * 3] 

. all 1^-fr*Hr «HaJ ^ 

HJt 1 * 4] 

541 3*^ 5ft°H, ^I^^S 1^ 149 ifl*l 1722^ ^^7>%^ SlH€~ir 3£Wfe 
s^o.S -gHf ^#^]^ SMI 
5] 

5H°H. -*7l HS.2.Bl7> w>om 31 (binary) ^efl -fH3i*r $H 

6] 
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7i 

*i| 5^ $X°]*\, ^ 8a^l pSiW6-P2.4Sl %-§r *Hf ^-Ml^ 

13^% 8] 

*ll 3^°i| SH^-i, #71 SS£El7} H^HCtransient) ^ ^2fl -fr#*> SHI 

91 

8%^1 &<>H, £ 7a«^| 5.^1 € pS/FAD2-GUS<y 3* ^°-S. ^-§r*ll^ ^ 
13^3- 101 

11] 

-fr#*V» ^€^«r ^SH^lfe 
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aw^»CT»rttfiWiSpj^^ 

« frTCCCRlGCCCGA CCrt CCCRTG TCTCRTCC AWCRI^TCR l^'CgCGg|M^Al^CA^ftftpC^C. 
CTCcSrGcWtGCG^ 

" * O R" U P 1 IT "R If P P P /T> ' % - G, . D * B Jf ,.R 1 

CC rtCQrt CAC TGC T"TOC;AC'AGrt TCCG TCRGCG £TTC^GT-T^JT<5 CTA^TGTGttTTTA^CG ATOTO 

P P H O P B -R.. B O B- R S P B -V If V. -T B «• 
GTCATTGTTTTC GTTCTC |ft&TftCl* TTG CG.A CTT^TTrtC^TCCgXCTCCTGCC RTCC 9^ ' 

U X V P t" £ 'y' T H R T B^ • X P H P .. M P B- J? 
. Trt CTCG TAG CTA GOTTCCCCORTTT&GTGGG ©TGTAC AACG CTttCCTTTG^AC^GG^ftTC 

e * v x* Ai m *P*' J 1 y M i* "4- 13 5* ■ • v ^* ** - • • 

TCSGTC ATXC CO CAT.CA A TGTGCCC AC^ A^TC CRXTCA^CGA TTA GGR.GTG GCTTGAC CrtC- 

M u i 'a H 'b" oi.c 'h Mr- rt. P p y M\ l» :. t R . Jr 

AC ACTXGGic'CTC ATG GTGCRCTC^TCGGC TGCTte$?£c P^'^^T^^^T'^-^.'^^^^^'?^^''^ 

CrtCCGCCC^CACCAS^ 

H ' R? R H ■ "H B .« X G -B. G B\ HL .D B VP, , P V P- B 
CGF^ATCCAGrtGTCTCGX^GTOGT u GCA 

■> K«' S " R U- S U y B B" T* fc -H. .1* P Lr.. C; R. V< 3 
AC RCTTCTC GOT AGTCTTAGT CTCG CTltoCCtewV^ CCTC "^^ C ^^ C 

t ti m u t t <r ii g tr P; t r t •» » VP B- G 

AG GCCTTAC AAG GGTTTTGGA TGCCAGTTJTG RCG G AT v ATCG TCC A AT ATA TR A TGAC C ^" T 

CAGACA CTTCAA ATCTTC ATp TCCC ATG CTC CTA TRRTTC.C ■ TCOTGT ATG TCTGCTT^WT 

B R t «l 1' Rr •*! B* 1 D. R 6, .4 1 . R A j**r- 6 T 
CGTGTTGCTTTGCTCR^RCCCfTTCG^TT 

r u r'- c.'m. k "ic :f »" k ^' W ' c -.^ - p 

RTTCTC RRCGGTTTCCTTeT^^ 

• CR GTATCATTCTTCCG AG TGG G A C^GGC .TA HfGGG G Afi.CJTCTTCC A^*G TGTGCg ^ 5f * G .'^v5'' : 
TRTCGG.GTG CTA AATR^^TTCC^iWA^T^ CTT< 
.TTCTCRRCGRTGCCRC^TRCCRT^^ 

G^CG^'CTRTTRTC^G TTTGATCGRR'CCCci^TTTRCA RCGC GRTG^^GAtfCGAGeG A ^rtC 

g y V S p, d g p p y * iv «n " » B ft ' 5 

G'ARTGTCTGTRTCTC.GrtCCCRCRCC,^CR.C^ 

b c 'i* y P * P b :s ..T P K .<? . ,v», p . " y K 

RR CRRG TTC'.TGR AC'C CGR.RTl% ^CRTCTGGTT^GTeRR'RRTC CCGTCXTCTTR'Jj.J 1 J^ICC. 
^ 1^ p — 

TOTSCl%C«T«WnOQI»n6HTCl»T«»TOTTJ-J'0 , JIJ J JO 1 Id ■IWTlWWIMTSCCTCC.i J .4.T. 
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[5. 2b] 



Ml 1 



2.0kb 
l.Okb - 



0.5kb - 






CATATGTG^AXCttAAXGGAAA^^^^ 
CATflAAAAGAATlteTAC&AATA8^^ 

.A ATA A A A A AG riQA ATTTG G TtSjS A A TTA #TIflTfi£A A£A A AT? TiB TXAC'A TTT3A A TfiTGTG A£t A AT 
IG A A TEG TA G ATG TATC AC ATG A C A A*GTTG A TT A TA TTTG A C A TA TA ATTTGTTTATG 



CAC 



TCTA6TG A AGCGTA AXXA A7*TTX&f GGGAA A 
CCAAACAAATqACAAAGaAGGXGTA^ 



TCAXTCAGACGACAACl 
A A C A C A C A ATG TG G A ATGTGC A A CTCJ G 
AGGTGG1 

GGGGGGGGCCCCXCGTGAGAGAGGTCXAXATXTAXGAGAGCTGG.XAAGGCAGAAGGC 

4a] 




^Atq^^-^-^ ~T*;Tpc^^^ 



4b] 

M 1*1 : P S3: SN . V 



1.5Kb - 

i:oia> — 

0.5K> _ 
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[5. 7a] 
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[5. 8b] 




[£. 10] 

C8MV35S SIW6P2.4 SJW6PF1 5JW6PF2 SJW6PF3 SIW6PF4 S1W6PF6. 
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[5L 11a] 




I&1 



>mn-t 



[5. lib] 



SiW$F5 
SiW6Fj» 




GUS'activtty (nmoWir/mg.protein) 




<110> KOREA CHUNGANG EDUCATIONAL FOUNDATION <120> Plant seed-specific 
expression promoter derived from sesame and seed-specific expression vector 

comprising the promoter <130> Gnl4288 <150> KR 10-2002-0069589 <151> 
2002-11-11 <160> 3<170> Kopatentln 1.71 <210> 1 <211> 3102 <212> DNA 
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<213> Sesamum indicum <220> <221> 5'UTR <222> (1) . . (1746) <220> <221> 
intron <222> (149) . .(1722) <220> <221> 3'UIR <222> (2899) (3102) <400> 

1 aacgccactc aaatatttca ccaccaccac caccagaaca ttcagaaaca agaaataaac 60 

acacacacac tataaaacag ttcttgcgaa agaaggaaag cgcttccgca gaagtgcttt 120 

cacgcgattt ctccttccaa gttttcaggt aacgtgcccc cttttctctt ctcttctatt 180 

ctcttttctc ataattcatg atcaatcttt gagtattttg gtgtttgtgt gtctcaagaa 240 

aaccgcattt ttattttctt gcaatggtgt ctttatttcc tgtcgttttt ttcagctatt 300 

aatgttcttt tgatgtagat gaggtttaat cgtatgttct tgagctgcat tacctgatga 360 

ttcatggatc tgaggaatgt atgcgatttt ttatttttgt tttatttttt ggtgggcttt 420 

cccaagaaga atctatttgg ggttattctt gtgtggtttg gtgcaaatct ttggatttta 480 

cgcagtattg gtgtctggac cacatgattg tgtcatttat atttggattt tgtctttatc 540 
tttgtatgca tgtgggatgc aggaagaaaa aactgtggta aatgtctttg aagagattga 
tttagcatat atacaaggtt gcctgggctt cagttttgat gattttgatg tacattgtgg 

agatttgatg ggttgcatgt ggctcaaatc ttcttgtaag atttgttttt tgtccaaaaa 720 

atttgggatt tttccacttt tattgaacag tagatctttt cctgtttcaa cccaaaagtt 780 

atttcggttt gaagttttac atcatagata taattagtaa taaatttcgg ttaggtccgt 840 
aaagaatcat taattacatc aattaatatt gtttaatgta caaaaagagg gaatttatgg 
tgatatctat gaagccatgc tatgcctggc tggaattccg tcgatgaaaa agacagattc 
cggtgtgtgg tagatttcac tgttagtgaa taccccactt caaagaacgg tgctgattca 
actgctctag tcctcaggat tttagtacta cttgtttgct gtttggaaca catggctgaa 

aataaatgtc tgcttttcga ccttggcgct tagagaattt actaccacat ctcattttta 1140 
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660 



900 
960 
1020 
1080 
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1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 



gcatcccaac gatgatttct gctgtcagaa tgaatgaatt gactaagagc aactcggtta 
tttgagattg aattggttgt ttgtgattgt tgttgatttg tttttgtcgt tatgatcttt 
tgaggtattc gccatacaat gctgatacta gtcgttgtga ttttccggta tatgtatttg 
tgacgtatcg ttctgtagtt tggtaactaa tagaatgcat gtggtggtaa ctaatagaat 
gcatgttgta gtaacaaatg cacattgtag attctcgtgg atttttcggg tgttcgttac 
cagcacattg ccgattctgg tatgattttt gtcgtgttca ttgtttagtt gcctttcttg 
gctgccacta tttcattgag aatgtaggac gttgttcgat gcaaaagaac ttttgccgac 
tagaatgcag gtggcaatct ggaatctcct attatgggag gaactactgt aattgggagg 
ttttgattca gacaatctag taacagtcta gaagctactt tgcctttaaa tctcaatgac 
cttaaacgcc atgatggaga catttgaatc catgttttgc aggtaaattg ggggcggctt 1740 
gacaaaatgg gagccggagg acgcatgtct gatccaacaa cgaaagacga acaaaagaag 1800 
aaccccctcc aacgggtgcc ttacgcaaag cctccattca cactcggtga catcaagaag 
gccattccac cacactgctt cgagagatcc gtcagccgtt cgttctccta tgtcgtttac 
gatctcgtca ttgttttcct tctctactac attgcgactt cttacttcca tctgctgcca 
tccccatact gctacctagc ttggcccatt tactgggctg tacaaggctg cgtttgcacc 
ggaatctggg tcattgccca tgaatgtggc caccatgcat tcagcgatta ccagtggctt 
gacgacacag ttggcctcat cctgcactct gccctgctcg tgccctattt ctcatggaaa 
tacagccacc gccgccacca ctccaacact ggatcccttg agcgtgacga agtcttcgtc 
ccaaagccaa aatccagagt ctcgtggtac tccaaatact tgaacaatcc acttggcaga 



1860 
1920 
1980 
2040 
2100 
2160 
2220 
2280 



gtcatcacac ttgtggttac tcttactctc ggttggcctc tatacttgct gtttaatgtc 2340 
tctggcaggc cttacaaccg ttttgcatgc cactttgacc catatggtcc aatatataat 2400 
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gaccgtgaga gacttcaaat cttcatctcc gatgctggta taattgctgc tgtatgtgtg 2460 

ctttatcgtg ttgctttggt caaagggttg gcttggctgg tatgtgttta tggggtaccg 2520 

ttactcattg tcaacggttt ccttgttttg atcacattcc ttcagcacac tcacccttcg 2580 

ttgccgcact atgattcttc cgagtgggac tggctaaggg gagctcttgc aactgtcgac 2640 

agagattatg gggtgctaaa taaggtgttc cataacatca cagatacgca cgtgactcac 2700 

caccttttct caacgatgcc acattaccat gcaatggagg caactaaggc aatcaagccc 2760 

atactgggcc agtattatca gtttgatgga accccgtttt acaaggcgat gtggagggag 2820 

gcaaaggaat gtctgtatgt cgagccagac gagagtactc cagacaaggg tgtattctgg 2880 

tacaagaaca agttctgaag ccgaataaca tgtggttagt gaaaatggcg tcttcttatt 2940 

ttgtcctatg gagatggagg aacatcatca tgttttcttt ttcttcttat aagatgcgtc 3000 

ctttgttagt gtattctctg catgtaataa aataaacttc tacccgaaac cttgtctgtg 3060 

ctggtcggat tctagttctg caataaattg tcaagtttag tg 3102 <210> 
2 <211> 383 <212> PRT <213> Sesamum indicum <400> 2 Met Gly Ala Gly Gly 

Arg Met Ser Asp Pro Thr Thr Lys Asp Glu Gin 15 10 

15 Lys Lys Asn Pro Leu Gin Arg Val Pro Tyr Ala Lys Pro Pro Phe Thr 20 

25 30 Leu Gly Asp lie Lys Lys Ala He Pro Pro His Cys Phe Glu Arg 
Ser 35 40 45 Val Ser Arg Ser Phe Ser Tyr 

Val Val Tyr Asp Leu Val He Val Phe 50 55 60 
Leu Leu Tyr Tyr He Ala Thr Ser Tyr Phe His Leu Leu Pro Ser Pro 65 

70 75 80 Tyr Cys Tyr Leu Ala Trp Pro He Tyr Trp 

Ala Val Gin Gly Cys Val 85 90 95 
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Cys Thr Gly He Trp Val He Ala His Glu Cys Gly His His Ala Phe 100 

105 110 Ser Asp Tyr Gin Trp Leu Asp Asp Thr Val Gly Leu He Leu His 

Ser 115 120 125 Ala Leu Leu Val Pro Tyr Phe 

Ser Trp Lys Tyr Ser His Arg Arg His 130 135 140 

His Ser Asn Thr Gly Ser Leu Glu Arg Asp Glu Val Phe Val Pro Lys 145 

150 155 160 Pro Lys Ser Arg Val Ser Trp Tyr Ser Lys 

Tyr Leu Asn Asn Pro Leu 165 170 175 

Gly Arg Val He Thr Leu Val Val Thr Leu Thr Leu Gly Trp Pro Leu 180 

185 190 Tyr Leu Leu Phe Asn Val Ser Gly Arg Pro Tyr Asn Arg Phe Ala 

Cys 195 200 205 His Phe Asp Pro Tyr Gly Pro 

lie Tyr Asn Asp Arg Glu Arg Leu Gin 210 215 220 

lie Phe He Ser Asp Ala Gly He He Ala Ala Val Cys Val Leu Tyr 225 

230 235 240 Arg Val Ala Leu Val Lys Gly Leu Ala Trp 

Leu Val Cys Val Tyr Gly 245 250 255 

Val Pro Leu Leu He Val Asn Gly Phe Leu Val Leu lie Thr Phe Leu 260 

265 270 Gin His Thr His Pro Ser Leu Pro His Tyr Asp Ser Ser Glu Trp 

Asp 275 280 285 Trp Leu Arg Gly Ala Leu Ala 

Thr Val Asp Arg Asp Tyr Gly Val Leu 290 295 300 

Asn Lys Val Phe His Asn He Thr Asp Thr His Val Thr His His Leu 305 

310 315 320 Phe Ser Thr Met Pro His Tyr His Ala Met 

Glu Ala Thr Lys Ala He 325 330 335 
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Lys Pro He Leu Gly Gin Tyr Tyr Gin Phe Asp Gly Thr Pro Phe Tyr 



340 



345 



350 Lys Ala Met Trp Arg Glu Ala Lys Glu Cys Leu Tyr Val Glu Pro 



Asp 



355 



360 



365 Glu Ser Thr Pro Asp Lys Gly 



Val Phe Trp Tyr Lys Asn Lys Phe 370 



375 



380 



<210> 3 <211> 660 <212> DNA <213> Sesamum indicum <220> <221> 
promoter <222> (1)..(660) <223> promoter of microsomal oleic acid desaturase 
coding gene <400> 3 catatgtgaa atgtaatgga aaatgcgaca agaattgcaa tagagaaaat 



ccaatttgca 
aatgggacat 
ataaatgtgt 
tgacaagttc 
tctcggaaag 
agcaggtgta 
acgacaactg 
acacacaatg 
caacttacct 
ggggcggggg 
ggcagaacgc 
660 



60 gagattacat gaaaagaatt tgtacaaata gcatatatat gttaaaatga 
120 gccacattat gtggaataaa aaagacaatt tgcttggaat taattataga 
180 tacatttaat atgtgattaa tcactttttt tgaattgtac atctatcaca 
240 attatatttg acatataatt tgtttatgtc tagtcaagcc taattaaatt 
300 cacaaaattt ttttgtccta accaggtttg aacaaccaaa caaatcacaa 
360 tcgcacttgc gatgtgatcg gtcacttttt ctaaattgta catcattcac 
420 tattgtgctc caagttcaat tgagtgcggt tggagctata atttccttga 
480 tggaatgtgc acactccatg tgggccaatg agcggatgac acgtggcggg 
540 cgttacgttg aggcatgcat gaaaggggga tctcttgagg tggaggggtg 
600 ttgggggggg gcccctcctc agacaggtct atatttatga gacctcgtaa 



660 
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